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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE AND ITS 
MANUFACTURE METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the wiring 
resistance without increasing processes of photoli 
thography when the active matrix display device 
which has thin film transistors as switching elements 
is manufactured. 

SOLUTION: When a drain bus line 2 and a pixel 
electrode 4 are formed, a transparent conductive film 
103 and a low-resistance metal film 104 are formed in 
two-layered structure from below and only the low- 
resistance metal film 1 04 on the pixel electrode 4 is 
removed by side etching from many holes 5 bored in 
the pixel electrode 4 to form the low-resistance drain 
bus line and transparent pixel electrodes in one 
photolithography process. Consequently, the wiring 
resistance can be decreased without increasing the 
frequency of photolithography and this manufacture is 
applicable to even a large-screen liquid crystal 
display device. 
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uvol eaHTi^F^ >.o,*i >.TL3iH AhsaH= °-^E|M QH^^ LCD(Llquid Crystal 0isplay)2j- 3 M£ 
Twlw »2s ««T5 altiT L€D0l4 2WIH ±3301 assia ttO- 



^Bi°! 

£ U~ g£HSJ sqEI" OHE^ LC0P 571 UE^ SS£- 

£ 1b£ £ 1a°J Bh°] A-A'# 3 St!" 

£ 2a£ E 1*21 M UEftf S2£. 

£ 2b- £ 2a°| E>°> A-A"# §E!t> BE£. 

£ 3a, E 4a 3! £ 5a^r g ?*IISrt* °4EI* 0H£^ LCD# XB2*M W B« U 

EJ-Hj @S£. 

£ 3b £ 4b 3 £ 5brr £ 3a, £ 4a 3 £ 5a2i Ef2i A-A'# §B*J- B9E 

£ 6a' £ 7a E 8a 2 £ ftiS & ITS 21 CHS AIMV UEKHS SHM *H EAItT S3E- 

£ 6b' £ 7b, £ 8b 3 £ 9b£ W1 £ 6a. £ 7a, £ 8a 3 £ 9a2] EKS A-A'll SETS!" 

£ 10a LH* £ Hte E 3a LHX1 E 5b0fl UBfcT £A!01]2J H§ g«ft LHERHir BSE. 

1 : £ai°j 

2 : = E02! £h2J 

3 : 2^ 

4 : 5!^ 

6 : 71IOIE 

7 : >1IOIE Hi^ Eh°J 

8 : 0^'?H£ 
101 : ;w 

103 : £2°'' 
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104* : XXV =^Sf 

105 : £ER7\±E. 

106 : e*ES|Sj> 

107 : SSSJ- 

108 : 

s 32t 



a gg£ *w EaHXI^EIM ±KZM Af34fe °AB* nHMB|±« LC0(Liquid Crystal 

Display) S! 3 *fl£ ^SOfl 5**|- 531 5£a^3£HT|2J MS HH2 ^ 

1 ^0 4> 2i= 21JEIH UHMq± LCO S, 1 3 7315 ^Ofl SOID. 

bigg E^ L!-^g ££J^, CdSe £AF 01^012 ^ e?HX|^Eit= ^E|* QHMSli 

LCOOfl Afgo^l £'£»■ ^£|g ^XfgAI S.^01 SiQ. 3E1*J- EBHjq-^EIM ± 

tt£A| Afgoh^ LCO^ Oiil #3, mm SS «|B-160906S(HI CH^tl^ ^B 3$ 

HI 250141 ISOil ;HA|£|CH SJCh 3£il_h 2H3IE ±B£!(*ide screen) E^ H^'E^ MH= 0IS£ 
°J^B 2#S SAHNAf 2AJS LCD! Ar^hOJ i^SI^ ^ SQ. t}± S^HI- E£H9 H)£ BfeiS *}*\ 
2j SSEI^HEHII B?tll ArgofCI OH^CHI # E2U9 bH^ Ef9£ ^ SO ^£JHH 

£° Xltm Pl-Xj^ ESSf, 0111 19, ITOCIndium Tin 0xide)/Cr2| °f 20HH □ g t$m 

xvmm ymz ito^ qi^ch^oi: tj-o. oieit?- sh= 73*^ s«%sk)i Eai9 Ef92i ^ a 

= 5h^(HJ 3ISSD9 tt|3S 4E SJXI9, Ol £1^ *^ 0I#2| 5£3±3Mi 

SHI Arg tl^2J £?} £9 OKJE1 HI §01 ^TEiBrTfl S7r&l^ 0ICH3Q. WEM, 

E|43EfEI B3||2| Sj^M S?!-A|?|X| SHIS HH2 «M IS?! 2JQ. 

B BT€0g ?lsl^ Ml 19, I'a S^H £fi ^157-852472. ^il 1-1793452: S SI6- 

160906S:(HI£ 7HAJ&iCi SiQ. 

irs^c/ oimJiMoftr ins*; *jb 

W}k\ , B Sre2J ^ ESHXI^Eil ±X\S.M ArgShOl, iga^aEHEI B?1I2J a^i 

^M9\X\ HH^ THt^l ^ ^ *^E|« DHE^'^ LCD S! 3 ^5 ^Sl ^g^Oii 2iP. 

S^e|0| 01 £AiCH£ si#£|0i 2^21, 01 3^011 E 

&D°l bH^: Ef°j, ±2± & = t S 01 rfc^ S^EICH Q^2i ^-101 ^SEICH frrt 

5^K1K th^ 3^^^ ^E1 XD7f*£ia. >1IOm OfSa = ( island) *jEHS 

JES^I- ^73^ 4 k CH) tJ^s'Q. >B0|«= Hi^ Ef°is ?fl0|E £i^ofl g^EjQ. ^0|M 

OI^OiXICH ?ilO|E a^cm S^SQ. 

££h B a'SOfl ^EIM Ofm^ LCD2I ^5. ^9 ^Oil HS^lf 

Ol ^AiCHS «SSr^ B?H2K 9^- Ol Ea°J S^Ofl EEfl°i Ef- 

°j, S = , S Ol 4:2^ S^Ofl S^EICH EF^HJ 5#DI §2EI0i Si= ^ S^l ^^o^ B 

XI ^9 (HISOU °J^|| 5h£ ^Ei 7J|^^ ^^s^l MTitifc E^i^K 715.^011 5^2 (PH.) 

MBr^DI- ggl ^tio^ £T?1|2f, ^Eifl^, ^9^ S ^73**- 01 RAICHS ^^HS ^5 

Sr= E^£K XJOIH 01 ?f]0|E 2^ CHI 2^£|£ >il0IS bHri EI-91 ED Ely OH EJSH *j^Ur= 

B?U2K 01 TflOlM S^lr XI 01^ bH^ E^Sf ^?S901IA1 B^t! OU'L^I BXJt 7f3Q. 

££ti-, B ^rSOD t&^9, ^ EShXI^Ei! ^^I§ ^AlgAJ Afg^F^ QH^^: LCDe 7EI73*'- 

S^^g OI^CHS XIOIM 2^21- 01 >ilO|M S^CKI S^£! >i)OI^ bH^ Et-91 5^EF . ^9*t, 
^Sj-iiev qi OHJSHE ^EHS ^on ^5901 XI 01^ bH^ E>9H> E3I9 ti\± 

Er90| A1S ^ ^^Hl- ^CHE X10|E El^ ^ SiE^ ES^SI- 

TfiTEi* 1 - E5JI9 bH^ Er°!Ot! S^^! E&U9 3^1 ^^uF7l $mO\ 01 RAICHS ^^£5 ^ 

§SD. ^ a^Ofl S^EICH D^SI ^11 ^^§jq. 7rl7^t> h ^^°|^0| 

ari S^^S ¥E1 XH^'O. 

E*>> 5 ^StUI Cl>sg, sheIM ohesi± LC0°J ^fli «fgs 73^^ =^°^i ^£0^ 

exi£f, xioi^ 2^ Hi- 01 >aoim 2^cm xioi^ tfi^ ei-91 na^w °m exiaf. 

215 ^Ofl §9^. ^E3e8^ ^^01 ^2o!-^ BXI2K JilOlM tH>^ EF°i2h E3J9 tfi^ EF90I AJS 
JHa>1 ^ Si^ ^^Hl- 5J01E TflOlM 2^1 ul^l-'r Or^'gHEl SHEiysl-01 ^^u^ BXI2K ^15 
^(Hl ESSfll- 7$M%> S^5|l 01 ^AiCHS §2Mr E.^2f, E£fJ9 S^Oil 

E£fI9 bH^ Ef9, 2^ S! S^OU S^EICH a^21 #101 ^SSIOj Si^ 2^1 

IH&ySrCH S^tfe BXI2K ^9 CHI g CHI 2|*B M± S^SS ^73^ S^ v 9t SITi^ 
2K iB^ ^Ei 3eh§§ ^ITIS^ BXI# ^2Q. 
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a e^Ej SJ 0lgt= E2KHI ^Ai ggSS ^Ei HQ 

oh>ii s aoich 

E20JIAI, ^ S2 5S£!" ^£3 4 AH XISEJO. 

H tSi OlflSPI 9\t\Q\. §2H°I ^E|« DH^a LCDOil JH^EJ S w £ 7IS1! 20IEK E 

la, £ lb, E 2a S! E 2b= s»!E|M OH^^ LCOg 715 SlSg *il2Sh7i EttlEJ *12h ^ S 

£ laSh £ IbOfl UEft* Utfih SOL I TO £5 °A1 S3 E3Sf(103)£ £B|EigOfl 2J*H §3 71 
5(101) &Dil «g£!Qf. E2^(103)£ E&il2j £j^(l), £3°! S3(1)(HI E&II2 fcH^ 

EfpJ(2), i£A £ = (3), °j a^a 2^(3)0tl 242 tte 3^(4)1 *<goh7| *|SK)| £*r3£S it 

£z\±ham si £^ £= 2^1 ws*ra miEiysa. s£2«ai^(io5)= s us e lfaou a^h 
s uay situ At§sa, 

2^3 E 2a2f £ 2b0il UEKd" Bh2h &OI. lEf^OI- CVD(Cheraical Vapor Deposit ion) Ofl 2J*I ^2 
UlgH ^EIS(a-Si) E£ £Ah ^E*!l^(106), gffl- ^EI^(SiN) ££H SAf ^2^(107), 3! ^itiEl 
HOfl EJoH 31(Cr) E£ °A|- AlAit, 1 ' S^ v (104')s 5£EI±3EHIi S £= 2*1 OH 8 OH 

2J4I 715(101) ^tHI 3#£!Ch ^1(106, 107, 104 ')£ PflOl^ 2^(6), 01 

£R(6)0U ?flO|E U\± SrE!(7), S! 7H0IS 2^(6)^ 7JIOIS hfl£ E^(7)2h §Si*> s 71- 

Al^ 0fBfflE(8)g ^£o^7| g«I IHEiySCh 

=2HSJ LC07I- 7hS SHSS * 71 CHI ^°l£i bKfih &0|, S^EI^HEhEIEI m^W §7|-A|?IXI STHE HH 

£ 3a, £ 3b, £ 4a, £ 4b, £ 5a 3! £ 5b! §2*^, £ 1^1 a|EIH om<S|± LCD^ 

^ eehxI^EIM ^Al-SAI 7hX| = 7|g§ SOIQ. OI2i ^OL LCO^ §3 715(101) 

# StJ^hDI, Ot §3 715(101) £^Cm^ ^9^(102)O| SSSD. £3^(!03)2h AiTJi^ 

I45K104)fc ESS 2§(1)/£^°i 2^(1)011 £HI°I Hi^ E^'(2), 3^(3), S ± 

St^ 2 = (3)CK1 g^£IDl Q^HJ «(5)# t^. S^(4)# SSofr HHSHS ^2^(102) 

ISsfeS ^£iil#O06)l| g2#(10?)2 7iIO|E 0| 7H01M 2^(6)011 S^S >il 

□|E Ef°i(7)2l-HJ ^SSDilAi ^^t^ 0i-^2H£(8)^ SENS ^4^(104) ^(Hl =^2S 
Q. sW^(104-m TflOl^ 2 = (6)H|- >||0|E ^ E^(7)°l *EHS ^3 = (107) ^Otl 

Q. £ 5a2f £ 5b0i|A|, ^2(105)^ 5S&ilX|^E= XIS^Q. S££ilA| ^^(105)^ £ 3a2F 
£ 5a0il At^£S UEHJ- SiD. £t.L £ 4a(HIAi, «W ^^^(104)^ A^H^ UBU SiCK 

7W^ LC0SJ ^«^2§ Ml S 312 B?1!^ Ot^OlSQ. 01 XIII E^l£ 

o S 715(101) ^Oii ^2^(102), £2^(103) SI S^^l(104)# S^o^ 

c £fl°i 3^(1), £ai°] bH^ Ef£!(2), S^(3) SI 2^(4)1 ^ 531-71 

°fino"3, i04)# niiEiy§^ ^i£K ^3 (Higoii °j^h s^(4m si(io4)^e ^Tim^ & 

?U£ ?g^a. Ml B?«(H] ^^£1^ Afl2 B^Je 715(101) ^Dil 5^5(PH,) mE}ZiU} ^'tS^h 
- Qim tth£5t-l|SH106)^ ^2^1(107) SI 73 =45|(104')# ^^o[~ BfllSK S«Eiy(HI °ioil >« 

stHiAi o^?h£(B)# «ss m e^is ^s&a. 

c^!^ £ 3a, £ 3b SI £ 4a, £ 4b# &itH31 7|#I! aOIQ. £ 3a£h £ 3b(HI U 

El-y b^h WOL 100nm2J 7CTDI CHI1 #3, £Ei= AFt^(Sili)^ ^5^> ^2^(i02)2K 

50nm2J ^JJiie 7 1- A! CH Dill 19, IKS £2^(103), 150nm2J =)H\m 7fAIDl WSJ p2 { 

Cro^ i^g S^(104)0I Olie ^H^sL 01^012 715(101) ^Dilj ^2^S ««f 

Eh El-So^, c^oj 23^(1), ££U°i Eh°i(2), 3^(3) S' Shi: 2)^(4)^ i£SyiA|>: 

E(i05)a PfO 3^ (Hl£!# Ahgo^ 5SEI^naiTi(H! 2\M ^S&Q. 3^(5)21 #(5)#s j 

71 1 /tmOIDI, AIS 3Am°^ OI^EIOi SiQ. 01 S(5)l^ 7iE|2h A(-0l^# <3 E ^oh01, »4 ^2 

1.5S *S PM SOI Ills £1 01 »i 2^(4)£S ¥E1 Cr^l «l7i^CK OttlH, t>^ 3^(4) ^£1 
aiAl ^^(105)^ ^|7i&CK DDI #2, £a°" 3^(1) ^El CrOI 1.5^ nH°iQI3 ^AlEh 

E, OIBitl- 2^ SXil7f £|AJ Sr^D. 

£ 5a£h £ 5b^ «H B^Ofl ^^£1^ *1I2 UEf^CK 01 21- i>0|, PK, lEI-^Oh 

A-ill "^TlKHlAi Afg^f 7I5K10O ^tfSQ. De^, 50nm£J ^1HI# 7WD1 0111 12, a "5l§S 
SVoiS B&a§(106 S SOOnmSfelm 7WD1 0111 12, Si NHS OITOS §9 W J^J 
CVDJHI 2iM ^S&CK 150nmEJ ^JJill 7fXlD1 0JI1 12, Cr£S 01 = 012 Ai Alt, 1 " g^Sf 104')§ ^ 

saSaEnriSh cr chischi ej§h ^s&q. sie^^s, >noie 2^(6)Hh Tiioi^ B2(?)sf 

2J ^S2(HIAi 0HJSHE(8)£ SiN/a-Si 2^1 CHISOil EJoH 

Hf£h ^01, 0UA|^2 £AI0D^ 2^°J 5£EI4r3EHTIl ^tSoh^Dil, 3 01^^ AIAI^ HH<3, 3 

ojh ^EHTl (stagger)^ ^ Eenxi^Eil ^EIH QH^^J — ilS°J ^AfSAi ^g^h7l ?ltBAiOI 
Eh. 

E IObOI UEhy Ml, SIN £^ ^AF §2^(107-)(200nrn2J 01 MIS 2B Al ^0ld^| 

SoirCr^E^ SAh AiAJ^ =^(104)(l5ChmEl $M)SL3. 0I^CH2 M^h DHeq^^ 0l|AlSj2 4'A101I21 
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?i**oi &<gs)?\ wis ^ xa. strcra, e iocoh uEj-y um sol sssKio7*)a* 
^5(104) mo ^ sia. 

£ £ ~8b E 9a 5! 5 9bl 20IQ. OiSf SOL LC0= >H0|e 3 = (6)2* 01 W\ 

— ... . -..niyi-iv-iii E("?J ( 2 ) 0 1 Aj Sc. ill^l'^ Siw -r-irif 




xiaei LCD2J XflS |a^o S Qeil!- S= ^1 1 , X02 S! J9I3 BTflS OI^OiSQ. XIII = 

>aoiM tfl^SejcSi scions seay*^ Bhm m ga= ? 




9H2L iB^ ^^HS ^Ei £ejS(108)S JOSfe B?U£ ^^D. 
c= c.ol c c h ^ i-ni crag Ll-ERH =■ 5°^, UEW b^^2^ SOL Cr £A> ^|73* h 

= (6)2* >flOim B\£ E*°!(7)S ££01*1^=1005) Si Cr (HJg^ A*go*^ *S El ±32*111011 £]o* 

H 7a2* £ 7b(HI L*E*y U*£* SOI, H2 SiN E^ °A* ^3°l(107)(300nra^ .^M), a-Si £ 

- SA* ^EHeK106)(300hn£l = HI) S! a-Si(n a-Si) ££ SA* 5ej£(108)(9Qnn2| ^IHI)= w 

oi=£i ixi^W 4= 0*iy£jE(8)£ E£EI±3E}-iil 3! n a-Si/a-Si/SiN 2^1 WIS CHI H|*B S 

£ 8a2* £ 8b£HI UEW SOL H3 &HWAL ITO £^ SAt ¥S £2 ^( 103) (EDnn£J f IHi )^Cr 
S=m c=a°" tf^EV°i(2), ^2:^ 2^(3) S, 1 th^ 3^(4)= SSEI^aEhaL Cr 2*! Qfl^. S 
□hg ofeSS 2iD. sV^^^> £ 9a^ £ 9b(H LhEhy ^OL Cr DilS'Oll 2JoB ^J£Lr 
^^#(108)S n * a-Si 2^1 tHli!(Hl °J^B SH^ ^E1 XOSD. 

^(reverse) ^ E^I^Em °^clM QH^^J— ^1^ t|S# XI ^Q. Jill AltHI Old 

e} a/5E^ OHl^J^^r CH^ ^AICHKHI 4^£ 2iCL 

s ^7HHJ ^(Hl^ g ^S°J S^ll 510)^01 SOI 8 ^OlrSJ XrEfS QS^ S 

^ 2i# 210IQ 

]. Eajxi^EI" i^lSAl Afguh= ^EJ« OH^^ LCDtHI SiOlAl. 

e« AjT^i^ S^^O| 0[ ^AKHS ^^2S 3#EIOi £a°J 2)^SL 

cyjoi Tq^Oil S^£! £Efl°i E^SL 

*i=cki s^cjoi Q-oj ^ M0 , ^ S £|CH 2!^ 2^ -^l 7373^ ^ 
^Ef?l7iS- 1L 

0^?H£(isl&nd) ^EHS ^l £2^Sf ^l ^ *^nj e >i|0|E 

7j|Q| e bH^ Er°Q^ 75 SDtiAJ ^£xfl# SI §9^ 
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§ 5*^= 3# ^EIH QHM^ LCD. 

2. *!BH QH^^!— LC02J WBWI 2401AI: 

(a) ^9 £NHI ESSE!!- «3W S^SJt 01 £AdCH3 £*F3(®3 figtffe B?82h' 

(b) £91 EfllEJ 2?^ CHI SHIS' bH^ 2^, S £91 ±Sl± 2^ (HI 

(c) M CHI CHI ^JoH £71 m± ¥E1 £?l AW ^^°lw M7\o[~ &W2}i ■ 

(d) ^le^Oil PH, §S>5D1- ggl gt!*H2 UAL Bi^JflSL gS^ 5! THTfl^ g^Sf 

# oi £ At ch£ BaiaM 

(e) 7110IJ1 £^2L 711013 S^CHi -g^S 711013 Hli IH Ely Oil B7H£L 

(f) £71 711013 &=*2\ £71 711013 bH± Eh2J2f- ^£90U1 0Jga = ( island)! ^£Sf£ Efll 
1 5E*#^ 3# ajEIH 0H3^ LC02J XII 5 &g . 

3. ^ esh^|a E1 s= ^o,*, ^g^AI Ahgo^ °-^EiS DH^^I— LCDOil SiOiAl : 
3^5>££ Ol^Oj*! 711013 

£71 711013 S^OO g^S 711013 bH^ E^QL 

Ofo.anc ^EHS £71 X|X|^ 5^ £tHI «g£IDL £71 711013 Eh°'B Eai£J Hi^ Eh°!0l Ai3 
2»B 4= 2!= ^MUf SJCHE £71 Til 01 3 2^1 III*W ^ §3SL S^l^ S! 

£71 cgjoi tH^ Ef-HJOil S^£i HH1°J §£*M £|oKH ^7^£S 01 £AJQ|S 53 

SS^f SI S^SfiH; 

£7i s^tm g^aoi D^£i gmo\ «£E|CH Ste 3^ 

£71 jq=cg £?| THTflt^ §^Si°H3| *0?]£| = 
2ie i§££ m=- 2"E|M DH^^J^: LCD. 

4. ^ElM QH^ej^ LC02J ^2. ^Ofl SiCHAi : 

(a) §3 ^"CHI 7^7^^ ^^^M ^«o^ BTllSlh 

(b) TIIOIM ^71 TilOim 2^(HI S^S 711 01 M tH^ El-e.'# HH Ei y CHI 2|tH ^^^(-^ &7U 21- ; 

(c) ^1 ^CHI ^S^, Si 5^ H §I ^St^ Z.mSLl; 

(d) ^1 Til 01 M bH^: H£ll°) tH^ Ef°jOI A1^ Hl^S 1 ^ Sie ^Oi£ 71I01M 2^ 

m m^s^ o^'?HEi iHEiyo^cn ^sshe btii 

(e) ^1 7\B ^Oil *17at> 01 RAICHS ^^S^ *E.m2}; 

(f) ^71 S^tHI g^^i ^1 Eae! bfi^ Eh°", S^, SI ^1 S^tHI S^£1D1 

^#01 ^StlDi 2i= 2^ 2^1 HBH W 91-01 ^55^ BTUShJ 

(g) ^9 CHI g CHI °l?e £?\ t\± 2 ^^5. ^Ei 4^1 7^^t, h fll>lt^ BTIiet; 

(h) ^^HS ^Ei ^1 e E ^## SI7|5fr B711 

M it,^^ 21m ^EIM DHM^I^ LCDS] M3. ■ 
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